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Soil and plant nutrient status of protective forests in western bank of Dongting

Lake
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Abstract: Apart from providing wood materials and other forest side-products, forests provide a great deal of protective
services, for example in soil and water conservation, in carbon sequestration, and in reducing the risks of impacts of floods,
erosion and drought. The effect of forest structure on nutrient status and cycling is fundamental to our understanding of
ecosystem function. To determine the influence of forest structure on concentration, distribution and accumulation of mineral
elements , nutrient status in soil and plant of four protective forest types ( Preserved forests for soil and water conservation on
hilly areas along the lake ( PF) ; Replanting preserved forests for soil and water conservation on hilly areas along the lake
(RPF) ; Protective forest bands on plain area ( PFB) ; and Wave-break Forest bands along the shores of the lake ( WFB) )
were investigated in western bank of Dongting Lake. Our specific objectives were to (1) quantify variation of pH value,
bulk density, texture, organic matter content, and macronutrients (N, P, K, Ca, and Mg) and available-nutrient elements
(available-N, available-P, and available-K) concentrations in soils in the four forest types; (2) determine distribution of
macronutrient elements in different plant organs in the studied forest stands; (3) calculate biological absorption intensity of
nutrients by plants from soil systems; and (4) examine effects of forest structure on nutrient status in these four forest
communities.

Results showed that average soil bulk density was higher in WFB (1.52 g/cm’) than other forest types (ranged 1.21
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—1.52g/cm”). Soil pH value was acidic (4.54 —5.27) in PF, RPF and PFB, but alkaline (8. 18) in WFB. Soil
organic matter and total N contents were significantly higher in PF due to more litter accumulated on the forest floor when
compared with those in other three protective forest types. The concentrations of available N and P in soil were very low and
accounted for 1.46% — 3.35% of total N and 0.5% — 1. 6% of total P in PF, respectively. It was found that total K
content was adequate in PF, but was considerable deficient in other three forest types. The average concentrations of total
Ca and Mg in soils were statistically higher in WFB (16.89 and 5.03 g/kg,respectively) than in other three stand types.
The contents of nutrients in plants changed greatly in different forest types and the concentration of same nutrient element in
different plant organs varied widely within the same forest type as well. Based on the biological absorption coefficient ( A)
(calculated using the equation; A = (C,/C,) x100, where Cp and Cp are the concentrations of the same nutrient element
in plant and soil, respectively) , the total of 66 vegetation species (including tree, shrub, and herbaceous species) in the
study sites was classified into three groups: strong absorption species (A >1000) , medium absorption species (A 100 —
1000) and low absorption species (A <100). Our results demonstrated that nutrient status and distribution in forest stands
were strongly influenced by forest community structure. The results provided scientific references for studying nutrient
biogeochemistry cycling, constructing and managing the protective forest systems, and assessing and maintaining soil fertility

in forest ecosystems.

Key Words: Dongting Lake ; protective forest; soil; plant; nutrient concentrations
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FEBRMER. FMMRA LR E A SHEEARR , RIEFME IR, 43 ST, T R IERRA
FERG L AE S R G I FARVER, I 1978 455, ESCFHISL T LB HIK LA S A S5 U KM TR
NEERRNH AL AESTEY, FEARESIG AR ER TR, W5REH KR EREHEE
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RBEPLT EEMA, TR, B EENESME. DA BB, Z0E TR
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H SR 5C LR R SEm 310 356. 5d, TR B4R 265d, 45 V-2 H ] 1770. 6h, 427 ¥ K & 1213mm,
IELUKRE L 20 W O . HEEUR P R AR L B R, M A D A ( Pinus massoniana
Lamb. ) . A4k ( Quercus alba L. ) J&E#f ( Cinnamomum camphora (L. ) Presl. ) {4 ( Lespedeza bicolor Turcz) .
5 ( Miscanthus floridulu (Labnll. ) Warb) (& ¥5( Carex leucochlora Bge. ) %5, SEHUARMILE 1,
2 HARFAE
2.1 FEACRE

FEBFT X & FRBT bk P 4 B BARHEHE (667 m? ) 4 B, 3L 16 i, FERHAEH P, BEPLILE 4 1 RE L5
R B SR 0—15.15—30,30—45 . 45—60cm JZ YR 158 500g, B2 4P bt - 3584 5 64 1~ ,4 Fh2
RIR bk 1383 256 4, 2EAXT G, 205033 20 #1100 HIiFE&H. BESBFPARN , 7200 E/ Y £ YR
[FIE , SRAEA P IAE (53 EAR AL T8 00) 45 Lkg, SRR ER 4 W HMWH R EILKE /G
F B RAKFZE K IEVE T4, B 105 CHAERTT 5 min, FEE SOCHAH B E , PHEH RS
2.2 WFERTTE

-3 pH (£ SJ-4A 2! pH THIUZE ; & P RIS -40 85 fu b GEE I SE ; BAL P b IR-AL S E s & K
FRBBE - KU GEE I E AL K A 1 mol/ L BEEREZIR 42 - K IEE BE I AE 5 Ca Mg FHBREREMBRIE -EL IR IZIUS ,
Sk Hp3510 JEF R et BTN E . TR AL I S IR S ETE , & N FIE M E B IRk € , 3
RN FHZEEENE . TIEFEANRTIENE, BB A B THE N E , 7R R E 33 B0RL AL o3 0
AR HE N 3 ORL A 5338 (5328 ) SRR R e AU AN B3t

YR 4 N AR MBI RENE; £ P HPAMHEE L ARNE; 2 K I AMEEEENE; Ca.Mg H
Hp3510 JEF MRttt B HUAE o
2.3 HEpb

FH SPSS13. 0 3RAHATHARAL T . BARGE TR A 7 7 227007 , MR B IR 3 LB MoK L ARSek
PR o P R AME S LB AROK AR REAR P S DB 374K PR AP Sk 3B SR u R & B AT . MY
TIPS AR P ERR
3 ZBRE5M
3.1 BRI A E

MFE 2 FTLAE B2 I PG 1 X [ 3 bk b+ 398 (0—60cm ) 25 AR LI FE K 1. 21—1. 52¢/em’ 22 [H], &4k
M+ T 25 8 (0—60cm) [A] 2 5 BE (P <0.05) , KA PRI H BT HFER K, H1.52 g/em’, &
FERTHA 3 Fhbksth, FRIIBHIR SRR IR IR S,

WRAETRE R I FAnuE ™ AT I, SRR o BB LU B AR RIAME S L B AR 7K IR bk 3R
Hb a3 B0 RS £ RS 1, T I DX B4 bR A R -, BRSO 4 1, B B TR AP SR bk - RS
L PRI KL I E & HOBiE B, B SB K EL , XA —E MR IR IE B , BRBE I s il AR AN 258 R K 43
TE,
3.2 i ETEERTREE
3.2.1 KEBEFLRGE

MF 3 FLVE 4 Fp kit 4 JE 0—60cm Hr, BRI 520k 135 pH (6 8. 18, 2HME RN, 3% 51 #
VTR B VIAE G, H B 25 T 2 BRI N BRI P R ILE AR (4. 54) FxMES ILE AR B K L0~
FepR(5.03) CEIEBIX B4R AR (5. 27) (P <0.05) , TER B B F R AME B LLE AR 7K T AR bk 5 7 T 8 DX Bl
PbfbE 2 R AR E (P >0.05) o FEUE BT JRE ILE MBI K EORREAR, FERFN N 22 a 4 5 BAR (Pinus
massoniana Lamb. ) , (5AR7; SARE 77% , bt +3% pH (2 4. 54, B 20T HAth 3 Fhpi Akt (P <0.05),
(BT e SRS B 1 T FE AR BGE L 48 pH {EE R (4. 5—6.0) Z 4,

TIE LT S B AR P R LB AMOK AR 25 T H A 3 #Bii k(P <0.05) , i TERHMK
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P RS ILE MK L RFPAGERES RS R R RE YR L, LIEEVR S ERA R

T34 NS &K 0.77—1. 10 g/kg, HIRWMK P ILE AOK SRR B2 5 TR P SR A
I MK AR B X B4 AR (P <0. 05) , T 5 BiiR P S bka) 22 A .2 (P >0.05) .

TN E 8N 16. 11—31. 15 mg/ke, T HIEHM N S22 TIEAR N B EZIA, R 3gn i n)
HER PRI B 20 NOARSE, AT N 764 N S B R E R N 2R 238 R0, SR E rF
JEE ILE MUK LR FebRH AN 1. 46% ; RWHK o P JRAME S LB MoK LR FebRHR 2. 79% 5 F )5
X B3P ARHE A 2. 29% 5 BRI IR AR E N 3.35% o T L, &-BhdrpkHh T3 b N HA K,

T34 PRIERL P & BRI B S T HAR 3 FEj AR (P <0.05) . 4 K S R1E 4 #pii
ArttbiE] 22 7R B3 (P >0.05) . HAL K S B/K P RIE 138 K TR EZEIRR, BAL K & 20 37 #
R P JEE LB AOK AR SpbRi 25w T HAR 3 R B4 bkt 3 5 (P <0.05) , TIEHA K FEAKFHER
RIS FR7EH7 . <80 mg/kg = it K;80—125 mg/kg ikt K; > 125—155 mg/kg & &; > 155 mg/kg JE
K', ARBRSE SRR P S L B AR AR bkt K B R 4398, T At 3 f i b ) Oy 7 2 dk
K 7+ 3%,

M 3 BFTLLE Y, 2 Ca Fid Mg & & DUBTTRPIEM L35S, 5 16.89 g/kg F15.03 g/kg, HBEH T
R 3 FrBtrARH g 27—41 550 3—4 £5(P <0.05) .

3.2.2 Bk ESRTR AR AT

TR TR EZA(F4) , Btk pH 5 P.Ca Mg 2R BEFIEM XK (P <0.01) , 5 N K HRXHEAR
B, REAMEEREKASIRMIS I, 1IERIL, 2B P.Ca Mg fii 2k, & TR, N K WHEAH B, P.Ca Mg
PP Z B 2% B2 EAHSC (P <0.01) ;P &5 K HXHEARE ;K 5 Ca Mg [AIAHKHARR, DL EEREH
TIEPARFICER Z A E R 8, B F 2RI UE DT 2 #edl,

F4 BiPHLEpH E ERTRSERAMNEXSIN

Table 4 Correlations between soil pH and nutrient concentrations of protective forest

pH N P K Ca
N -0.048 1
p 0.830 ** 0.203 1
-0.019 -0.085 -0.005 1
Ca 0.949 ** 0.040 0.893 ** -0.080 1
Mg 0.947 ** 0.067 0.899 ** -0.043 0.977 **

3.3 FEERHEYEFRTREE
3.3.1 HMWENEFRTRER

YRR EFRTTR WER IS BT, FERARE LR T HIEP R EFRITTERWAR & B, K
YT P R A E SRR R B R S, N3 5—3 8 B, TER ARk HAE KR B8 &, B
TR GER AR EAEY . HYHPAFRTREENZRBR, KEEFTE N TELEG6.00 g/kg LI BH
5.3 6 FI3K 8 PETHIMEY) R T H TSI KERAEY) ; £ FP YA P LR S EHFE 6.00 g/kg LIT;K
TRTEAFHEY RN S B 2ZREBR, mEN 33. 00 g/kg, BARMEIN 1. 08 g/kg; Ca, Mg LR E BN
1.00—21. 00 g/ke.

[Fl—JC R & BIEA R YA A 22 S B TME R, SR E— AR 2 LS+ LA, 2 L5, in 5 84
( Cayratia japonica) N JLE S BB E N 39.04 g/kg, #iki & ( Ophiopogon bodinieri) £¢f%, >} 0.57 g/kg, —ZE EAH
7 68 1%,
3.3.2 HYWRICRET LK

FEYI R AR 1 2 PR [R] , ARASFIBL A ) A ER 5 h RO AR R B IR T R W RE IR R 2=, T F AR My i
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®5 FMEREFEHFLERKIRERTIZEVWHERTRESE (v/ke)

Table 5 Nutrient concentrations of main plant of PF

JZIK Layers WFf Species N P K Ca Mg
o) LB ¥ Pinus massoniana 6.39(2.59) 0.54(0.27) 6.90(2.97) 2.93(0.63) 0.67(0.20)
Canopy layer
TARE M Toona sinensis 12.80(2.24)  0.52(0.25)  4.90(0.73) 6.93(0.78) 1.41(0.29)
Layer under the wood #i# S. china L 23.05(10.22) 1.43(0.44) 8.72(3.68)  10.30(1.86) 1.95(0.28)
%K Cyclobalanopsis glauca 7.54(1.98)  0.53(0.14)  3.36(0.81)  7.02(0.79) 1.73(0.21)
HIRK Kalopanax septemiobus 6.59(1.51)  1.82(0.39)  7.50(1.74)  10.00(1.36)  1.81(0.25)
BT Lespedeza bicolor 10.86(6.56)  0.43(0.12) 1.18(0.22) 5.53(1.86) 0.94(0.10)
W BIKR Lindera glauca 15.51(0.22)  0.54(0.13)  3.55(0.48)  5.83(0.10) 1.49(0.10)
WA P18 Serissa serissoides 11.96(0.98)  0.44(0.03)  2.46(0.44)  6.60(0.65) 1.08(0.11)
Shrub layer 434 Vitex negundo var. cannabifolia 14.75(3.35)  0.73(0.09) 6.16(1.38)  4.75(1.46) 2.05(0.35)
N [1% Imperata cylindrica 10.12(0.71)  1.13(0.10)  2.57(0.04)  6.41(2.27) 1.22(0.11)
Herb layer B Carex leucochlora Bge 14.81(1.00)  0.58(0.15) 6.96(3.56) 4.31(0.91) 1.17(0.32)
R Lophatherum gracile 13.65(0.44)  0.46(0.11)  11.55(2.12)  4.29(0.90) 2.55(0.11)
%4:V) Lygodium japonicum 15.33(0.06)  0.99(0.54) 6.34(0.07) 3.14(0.58) 1.86(0.22)
% Bk Woodwardia japonica 16.05(0.14)  0.91(0.09) 7.55(0.72) 5.64(2.06) 3.45(0.13)
15 B AR R 22
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Table 6 Nutrient concentrations of main plant of RPF

JZIK Layers W) Species N P K Ca Mg
HiEZE LA Pinus massoniana 7.65(2.50) 0.83(0.37) 9.23(3.57) 3.99(0.79) 0.68(0.18)
Canopy layer SEHLRA Pinus elliottii 6.50(1.28)  0.39(0.06)  2.70(0.73)  5.97(2.41)  0.98(0.10)
TAR ETBE Quercus fabri 14.27(1.96)  0.54(0.16)  3.66(0.87) 10.01(1.41)  1.58(0.21)
Layer under 1M Cinnamomum camphora (L. ) Presl. 11.13(0.16)  0.51(0.07) 2.76(0.52) 6.70(0.33) 1.97(0.29)
the wood 235 Ilex chinensis 16.82(3.11)  0.33(0.07)  4.18(0.85)  4.74(0.67)  1.83(0.23)
A Cunninghamia lanceolata 7.88(1.28) 0.67(0.11) 2.78(0.42) 4.17(0.71) 2.72(0.35)
LM Zanthoxylum bungeanum 7.97(1.99) 3.04(0.56) 4.86(1.38) 17.19(0.77) 2.77(0.29)
LI Symplocos sumuntia 13.32(0.19)  0.42(0.07)  3.41(0.76)  6.84(0.35)  2.73(0.28)
FI 3 Castanea mollissima Blume 9.58(2.54)  1.14(0.55)  2.95(0.05) 10.88(0.81)  1.84(0.69)
WP Euscaphis japonica 14.36(0.99)  0.49(0.13)  2.33(0.55)  7.53(0.81)  3.22(0.89)
WA 11%% Rubus corchorifolius 18.77(4.26)  0.68(0.10)  5.46(2.44)  5.96(1.61)  2.49(0.37)
Shrub layer JK 1 3B%¢ Rubus tephrodes 21.35(0.38) 1.11(0.29) 5.53(2.21) 8.56(1.52) 2.08(0.37)
Kk Pyracantha fortuneana 15.41(1.90)  0.19(0.05)  2.02(0.40)  7.40(0.67)  0.88(0.09)
4L Lonicera japonica Thunb. 15.11(0.18)  0.73(0.14)  5.80(0.17)  8.37(1.50)  2.47(0.36)
4T Rosa laevigata 12.55(2.94)  0.61(0.14)  6.10(1.58)  5.97(1.18)  1.86(0.47)
W7 Ficus pumila 18.13(0.32)  2.37(0.87) 12.93(4.11) 13.13(4.32)  3.13(0.59)
HAR B}3§ 4% Chrysanthemum indicum 28.03(2.39) 4.23(0.62) 25.30(4.04) 10.45(0.70) 3.93(0.52)
Herb layer RS Miscanthus floridulus 5.92(0.84) 0.82(0.15) 3.90(0.64) 3.01(0.62) 1.32(0.36)
WS E % Dryopteris chinensis 15.31(0.12)  0.87(0.06)  9.33(1.01)  4.40(0.24)  3.00(0.10)
15 B AR R 22
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Table 7 Nutrient concentrations of main plant of PFB

JZIK Layers WFf Species N P K Ca Mg
MR YA Pinus elliottii 7.34(1.70)  0.60(0.26)  4.62(1.64)  3.54(0.72)  0.74(0.18)
Canopy layer LR ¥ Pinus massoniana 6.07(2.29) 0.40(0.15) 2.27(0.78) 1.50(0.28) 1.44(0.34)
TAR 4K Alnus cremastogyne 15.27(0.21)  0.33(0.07)  1.08(0.23)  5.88(1.11)  0.66(0.09)
Layer under #1H Dalbergia hupeana 17.45(3.46)  1.11(0.08) 5.70(1.27) 4.20(1.91) 1.92(0.10)
the wood HiA Cupressus funebris 4.05(0.64)  0.64(0.08)  2.74(0.37) 14.19(1.02)  2.82(0.29)
AR KM} Melaleuca alternifolia 4.35(0.72)  1.44(0.22)  5.34(1.65)  5.16(1.16)  2.14(0.32)
Shrub layer BF 5% Rosa multiflora 10.54(0.70)  1.28(0.29)  4.96(0.85)  8.13(1.51)  2.01(0.36)
HAR 2% Imperata koenigii 8.46(0.96)  0.88(0.17)  2.13(0.51)  3.98(0.74)  1.45(0.26)
Herb layer —4EE Erigeron annuus 20.18(2.60)  2.13(0.02) 17.07(2.10)  7.89(0.76) 1.65(0.13)

Y BE Ophiopogon bodinieri 0.57(0.06)  1.11(0.07)  5.94(0.19)  3.94(0.38)  1.17(0.09)

FIFHR Cynodon dactylon 10.24(2.50)  1.53(0.22)  3.88(0.61)  6.68(0.34)  2.09(0.40)

8¢ Bryophyta sp. 25.14(1.08)  1.12(0.06)  2.19(0.03) 11.78(0.71)  2.32(0.51)

155 R R LR

®8 HIRFEREIZEWERTESER (vke)
Table 8 Nutrient concentrations of main plant of WFB

JZIK Layers W) Species N P K Ca Mg
M5EJE: Canopy layer il Populus tremula 12.21(4.28) 1.72(0.69)  5.76(1.93)  9.02(2.89) 1.80(0.73)
FTAE ##% Broussonetia papyifera 20.46(2.01)  2.42(0.20) 8.17(1.17) 10.85(1.50) 2.64(0.20)
Layer under I\, Alangium chinense 12.54(1.21)  2.90(0.21) 4.83(0.74) 8.39(1.10) 2.09(0.13)
the wood A Aralia chinensis 15.20(4.00) 1.58(0.51) 8.00(1.07) 12.64(1.78) 4.20(0.53)
WEAJZ Shrub layer .80%F Cayratiajaponica( Thunb. ) Gagnep. ~ 39.04(0.89)  3.57(0.17) 17.67(2.11) 15.72(1.56) 3.64(0.30)
J\BE Rk Herba Sambuci Chinensis. 14.97(4.18)  2.85(0.02) 16.10(2.90)  7.42(1.62) 2.96(0.27)
XY K J4 Paederia scandens 22.32(0.80) 2.58(0.22) 10.05(2.87) 12.27(0.84) 2.72(0.20)
HAJZ Herb layer 295 Perilla frutescens 15.30(6.64) 1.79(0.50) 11.22(5.05)  5.30(0.02) 2.28(0.46)
E 5 Folium Perillae Frutescentis 19.65(2.39)  3.47(0.87) 14.46(1.34)  8.78(1.64) 2.52(0.33)
T+ 5, 7% Digitaria ciliaris 15.90(0.03) 1.67(0.02) 12.25(3.67)  5.12(0.88) 3.76(0.01)
M Paspalum thunbergii 10.21(0.57)  3.12(0.59) 25.42(3.41) 5.40(0.61) 2.38(0.04)
X Pinellia ternata 26.63(0.27) 6.97(2.66) 21.70(4.92) 21.20(4.10) 4.38(0.57)
WUk SER Herba Acalyphae 19.76(0.74)  2.21(0.43) 13.89(3.37) 11.33(1.91) 3.19(0.43)
¥ Setaria viridis 10.23(0.60)  2.13(0.18) 12.61(3.67)  8.28(1.63) 2.26(0.33)
A JEHE Hyssopus officinalis 21.42(1.15)  2.48(0.74) 21.65(1.66) 8.31(0.84) 3.35(0.22)
7K Polygonum hydropiper 16.94(4.66)  2.17(0.34)  20.83(4.82)  7.22(0.80) 2.87(0.52)
7K 4 ¥ Kyllinga brevifolia Rottb. 9.98(0.29) 0.91(0.15) 6.91(3.54) 5.26(1.17)  3.65(0.25)
KIREE Eragrostis ferruginea 17.08(0.30)  1.77(0.18)  5.44(4.39)  4.19(0.08) 2.51(0.10)
H LK E Preris multifida 21.26(2.66)  3.14(0.72) 10.21(0.22) 10.29(2.66) 4.68(0.93)
BFA; Allium chrysanthum 20.34(0.77)  6.85(0.61) 25.06(1.72)  9.40(0.84)  4.23(0.64)
LB TR Zoysia japonica Steud 22.24(1.55)  3.13(0.21)  33.23(2.93) 10.54(1.65) 4.86(0.96)
BF 2 Arundinella setosa Trin. 21.82(1.06) 3.07(0.22) 15.06(1.13) 12.77(0.50) 3.93(0.26)
INGAREE Dichondra repens 38.02(4.45) 4.39(0.58)  28.44(5.64) 12.60(1.36) 3.40(0.35)
A3 Youngia japonica (L. ) DC. 31.55(0.78)  5.15(0.18)  32.02(4.98) 12.06(1.70) 3.41(0.24)
15 B AR R 22
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Table 9 Bio-absorption coefficient of main plant of PF

JZIK Layers 4 Plants N P K Ca Mg
M Z Canopy layer  ThEH Pinus massoniana 580.9 200.0 246.4 714.6 54.5
FTAE ¥ Toona sinensis 1163.6 192.6 175.0 1690.2 114.6
Layer under BEA S. china L 2095.5 529.6 311.4 2512.2 158.5
the wood FH K] Cyclobalanopsis glauca 685.5 196.3 120.0 1712.2 140.7
Wk Kalopanax septemlobus 599.1 674.1 267.9 2439.0 147.2
WKL T Lespedeza bicolor 987.3 159.3 42.1 1348.8 76.4
I BHM Lindera glauca 1410.0 200.0 126.8 1422.0 121.1
EARZ F Z B Serissa serissoides 1087.3 163.0 87.9 1609.8 87.8
Shrub layer 30| Vitex negundo var. cannabifolia 1340.9 270.4 220.0 1158.5 166.7
AR H 3 Imperata cylindrica 920.0 418.5 91.8 1563. 4 99.2
Herb layer & Carex leucochlora Bge 1346.4 214.8 248.6 1051.2 95.1
WA Lophatherum gracile 1240.9 170.4 412.5 1046.3 207.3
W41 Lygodium japonicum 1393.6 366.7 226.4 765.9 151.2
% Bk Woodwardia japonica 1459.1 337.0 269.6 1375.6 280.5
S H1E Mean 1165.0 292.3 203.3 1457.8 135.8

#10 HWEEFFERMEFLERKTIRERETZEWEYRKLAH
Table 10 Bio-absorption coefficient of main plant of RPF

B Layers %) Plants N p K Ca Mg
M5EJZ Canopy layer I E#A Pinus massoniana 993.5 518.8 318.3 643.5 51.5
YBHBS Pinus elliontii 844.2 243.8 93.1 962.9 74.2
TAR B8k Quercus fabri 1853.2 337.5 126.2 1614.5 119.7
Layer under the wood  #%## Cinnamomum camphora (L. ) Presl. 1445.5 318.8 95.2 1080.6 149.2
475 llex chinensis 2184.4 206.3 144.1 764.5 138.6
¥R Cunninghamia lanceolata 1023.4 418.8 95.9 672.6 206. 1
TR Zanthoxylum bungeanum 1035.1 1900.0 167.6 2772.6 209.8
LB Symplocos sumuntia 1729.9 262.5 117.6 1103.2 206. 8
B3 Castanea mollissima Blume 1244.2 712.5 101.7 1754.8 139.4
WP A% Euscaphis japonica 1864.9 306.3 80.3 1214.5 243.9
WEAJZ Shrub layer I\%E Rubus corchorifolius 2437.7 425.0 188.3 961.3 188.6
IR E1E%5 Rubus tephrodes 2772.7 693.8 190.7 1380.6 157.6
Kk Pyracantha fortuneana 2001.3 118.8 69.7 1193.5 66.7
447 Lonicera japonica Thunb, 1962.3 456.3 200.0 1350.0 187.1
£HMAF Rosa laevigata 1629.9 381.3 210.3 962.9 140.9
#35 Ficus pumila 2354.5 1481.3 445.9 2117.7 237.1
72 Herb layer WF 4516 Chrysanthemum, indicum 3640.3 2643.8 872.4 1685.5 297.7
FAT Miscanthus floridulus 768.8 512.5 134.5 485.5 100.0
rf 4% S [ Dryopteris chinensis 1988.3 543.8 321.7 709.7 227.3
4418 Mean 1777.6 656.9 209.1 1233.2 165.4
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Table 11 Bio-absorption coefficient of main plant of PFB
JZIK Layers 4 Plants N P K Ca Mg
MR Canopy layer  JEHUAN Pinus elliottii 906.2 375.0 182.6 600.0 50.3
L EHFN Pinus massoniana 749. 4 250.0 89.7 254.2 98.0
FTAE FEAR Alnus cremastogyne 1885.2 206.3 42.7 996. 6 44.9
Layer under 18 Dalbergia hupeana 2154.3 693.8 225.3 711.9 130.6
the wood FA Cupressus funebris 500.0 400.0 108.3 2405.1 191.8
HEAJZ Shrub layer 5 Melaleuca alternifolia 537.0 900.0 211.1 874.6 145.6
W} 8% Rosa multiflora 1301.2 800.0 196.0 1378.0 136.7
HAJZ Herb layer 243 Imperata koenigii 1044.4 550.0 84.2 674.6 98.6
—4E% Erigeron annuus 2491.4 1331.3 674.7 1337.3 112.2
Y BB Ophiopogon bodinieri 70.4 693.8 234.8 667.8 79.6
H AR Cynodon dactylon 1264.2 956.3 153.4 1132.2 142.2
B #E Bryophyta sp. 3103.7 700.0 86.6 1996. 6 157.8
FH{E Mean 1334.0 654.7 190.8 1085.7 115.7
F12 BRPERIEEMENRERY
Table 12 Bio-absorption coefficient of main plant of WFB
JZIK Layers 4 Plants N P K Ca Mg
M52 Canopy layer 54 Populus tremula 1312.9 256.7 219.0 53.4 35.8
TAREZ 1434 Broussonetia papyifera 2200.0 361.2 310.6 64.2 52.5
Layer under J\FiMR Alangium chinense 1348.4 432.8 183.7 49.7 41.6
the wood AR Aralia chinensis 1634.4 235.8 304.2 74.8 83.5
HEAJZ Shrub layer 8% Cayratigjaponica( Thunb. ) Gagnep. 4197.8 532.8 671.9 93.1 72.4
J\Bsk Herba Sambuci Chinensis. 1609.7 425.4 612.2 43.9 58.8
W e Paederia scandens 2400.0 385.1 382.1 72.6 54.1
HiAZ Herb layer 295, Perilla frutescens 1645.2 267.2 426.6 31.4 45.3
75 Folium Perillae Frutescentis 2112.9 517.9 549.8 52.0 50.1
J+ T }F Digitaria ciliaris 1709.7 249.3 465.8 30.3 74.8
# M Paspalum thunbergii 1097.8 465.7 966. 5 32.0 47.3
2 Pinellia ternata 2863.4 1040.3 825.1 125.5 87.1
WU SR Herba Acalyphae 2124.7 329.9 528.1 67.1 63.4
YR H Setaria viridis 1100.0 317.9 479.5 49.0 4.9
LR BB Hyssopus officinalis 2303.2 370.1 823.2 49.2 66.6
7K 2 Polygonum hydropiper 1821.5 323.9 792.0 42.7 57.1
7K 42 Kyllinga brevifolia Rottb. 1073.1 135.8 262.7 31.1 72.6
X HE Eragrostis ferruginea 1836.6 264.2 206.8 24.8 49.9
FHAEL B Preris multifida 2286.0 468.7 388.2 60.9 93.0
B Allium chrysanthum 3154.8 1022.4 952.9 55.7 84.1
LB TR Zoysia japonica Steud 2391.4 467.2 1263.5 62.4 96.6
W5 %L Arundinella setosa Trin. 2346.2 458.2 572.6 75.6 78.1
INEER ¥ Dichondra repens 4088.2 655.2 1081.4 74.6 67.6
3K Youngia japonica (L.) DC. 3392.5 768.7 1217.5 71.4 67.8
441 Mean 2168.8 448.0 603.6 57.8 64.4

4 miSie

X AR BE A 4 Ff B bR A2 B 04T , AT B 3PAR T SAE 1R B ki B iR S % . A
FEIRI AR BCTE TR B 7 2 98 B, SRR P B L AR AR MR L R AR A 7K A PRI B S X Bl 3 i
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TSN, TR R A AR P B A5 B AR A AR Y i AR A AR R A6 9 R R R BT, pHL B K
4. 54—5.27 ; BRI SR A 39070 R b R R B TR YRR B K SCRIK A2 A W B 25 B AR T JR— R st
oA 1, + 9 RN TR A AR, R AR B, pH {24 8. 18,4 Ca Fl 4 Mg & B B3 5 T3
WA P B L B AR B L B AR T SR X By bt . 8 LT & B SR I L St L B Ak 4
FEbk B 5 , B PR R B TR R AR () A, M A W B AR T M S T P BN S , B IR R 2 I R
IR, RS T HEE VRS S B KPS N B 0.77—1. 10 g/ke, WK T T 344 25 bk
PRI B S N 58 0.15—1.43 g/kg'™ 35k N &80 16. 11—31. 15 mg/kg, W T B L H# Ak 384
N S8 6.22—14.77 mg/kg™ , fHARHL A8 N BHE YR (L2 N FEK1.46%—3.35% ;& P 58
2 0.16—0. 67 g/kg, 5t 7 P ZRARIF R BB Y BE 384 P &1 0. 15—0. 54 g/kg $2IE™ HA& B Hbkst P
EEBRAE, L4 P 580 0.5%—1.6% , FB T 5k P K 18 R a5k i i & SR
B4R XA E S MBI R — A R T AR o B, ZER RS N Bk P AR, B E R ¥ N P AR
) 2 g [ A o

B iRk 1 4 K S BEAR, M 2. 53—2.90 g/kg, AR T EEN K & BKPEERRI MR 3R
1% P 5 LB AR K T AR5 AR L S K RS B, PR WIE 7 B AME T L B AR 7K AR bk 7 B3 IX B
PORRFIB TR SRAR R T S K A 3, X B 1 EAK I 20 6, R K ERER,
PRI O R 283 S R 4P b s A KRR, DU FEAR AR A 1, 3R 7 K BB BLE 24 M s SR B4R bt i 5 1 3
KRR, LU/ K B E o

TR RE W P S5 9 B i - 38 pHL {542 P& Ca & Mg B4R BEIEAI% (P <0.05), 5 N K FRHEENR
o FHIREE MK RIR BN, TR ML, $3 P .Ca Mg 3%k N K FREREHE,

Y AR TR S BERAR, MER TR & BER R AN KB LIME R I7EES B My 4
M N.P.K.Ca Mg B EREHA I VER RV TS RBAE™ o BRI mk s A 1 554
TEEBIMEFSEA LML L, TUEE, EE L KB TE SR HKHFI 0 N> Ca>K >Mg > P, iR
JEE T 5 B B AR A B 9 TR PSR AR A K B TE R HEF A R, I N > K > Ca > Mg > P 4, HA 3 Ffi i
FROF B P LB AR AMEST LB AR K R AT B X i A40) #5951 & I K BT Z HEF
A HEKIRREYRR—TE S BIELER . ZEUARBYERRES G T&MTER
ARSI

PR A3 S VEAR IR , 1 i el e R B A AR A BRI rh R i BREUL A TR R B A R 2 51 . 7EIR
FEE 5 PR AR , o N Ca TE R RN AR B AR 7 B A4 , AR W0 R B > 1000 Hoy 2t PLK Mg 75
R AF B AE BRI, SRR BN 100—1000 53875 % Ca Mg TEE I AE 15 55 BB , X BoAi
W R B < 100, BRI A PR ME 0 22 5, W7 A T % R P R AR 4R ER A4
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